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Objective: Consumers tend to have the perception that healthy equals less tasty. This study aimed to
identify whether information provided by the Keyhole symbol, a widely used front-of-package symbol
in Nordic countries to indicate nutritional content, and percent daily values (%DVs) affect Norwegian ad-
olescents’ perception of the healthiness of snacks and their intention to buy them.
Design: Two tasks were used to evaluate adolescents’ perception of snacks with the Keyhole symbol: with
%DVs or with no nutrition label. A third task was used to test their abilities to use %DVs (pairwise selec-
tions). A survey obtained personal attributes.
Participants: A total of 566 Norwegian adolescents.
Main Outcome Measures: Taste perception, health perception, and ability to use %DVs.
Analysis: Linear mixed models and logistic models that tested effects of labels and personal attributes on
main outcome measures.
Results: The Keyhole symbol increased health perception without influencing taste perception of snacks.
Norwegian adolescents had limited abilities to use information from the %DVs correctly to identify
healthier foods.
Conclusions and Implications: Norwegian adolescents had a positive perception of the Keyhole sym-
bols. Keyhole symbols as a simple, heuristic front-of-package label have potential as an information strat-
egy that may influence self-efficacy in promoting healthy snack choices among adolescents.
Key Words: adolescents, nutrition labels, snacks, Norway (J Nutr Educ Behav. 2016;48:104-111.)
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Nutrition labels are cost-effective tools
in the battle against obesity.1,2 Many
different nutrition labels are available,
but previous studies indicate that
consumers prefer simpliﬁed front-of-
package (FOP) labels3 that summarize
nutritional information as a supple-
ment to quantitative nutrition labels
provided on the back of food packages.
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ity.6 Front-of-package labels may re-
move some obstacles for consumers
with low self-efﬁcacy or even increase
their self-efﬁcacy. Self-efﬁcacy refers
to a sense of control over one's
behavior.7,8 It reﬂects consumers'
conﬁdence in their ability to control
their nutrition and, for example, to
choose healthier options. Therefore,
FOP labels have the potential to
increase nutritional self-efﬁcacy of
consumers more so than quantitative
nutrition labels, which, owing to
their complexity, may even reduce
consumer conﬁdence in making
healthy choices. For example, infor-
mation on percent daily values
(%DV), which corresponds to the per-
centage of the daily requirements
or allowance for a particular nutrient
based on a 2,000-cal diet, requires
interpretation. Consumers with
limited nutrition knowledge may be
unable to understand or use quantita-
tive nutrition labels to identify
healthier options.9avior  Volume 48, Number 2, 2016
Figure 1. Keyhole symbol. The Keyhole
symbol aims to help consumers identify
healthier options. A product with the
Keyhole symbol is a healthy product in
its own food category (eg, it is a healthy
yogurt that contains less fat than other
types of yogurt). This product meets
criteria such as less fat, less sugar, less
salt, or more fiber.
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associated with a reduced perception
of product tastiness among con-
sumers. Nordic adults reported a
decrease in taste perception of foods
with health claims.10 Consumers
tend to have the perception that
healthy equals less tasty, which affects
taste inference. If consumers perceive
a product to be healthy because of its
nutrition label, their taste perception
of this product may decrease. The
decrease in taste perception lowers
the expected quality of the product,
and then limits consumers' intention
to buy the product.11 This process
can be a barrier for promoting the
use of nutrition labels for healthy
food choices. The perception that
healthy equals less tasty has not
been tested with the Keyhole symbol.
This study targeted nutrition labels
on snacks. In Nordic countries, snacks
and light meals are common and
contribute to 25% to 35% of daily
energy intake.12 There is a debate
regarding snack consumption and sub-
sequent weight gain of consumers.13,14
However, considering that most snacks
are of poor nutritional quality, un-
healthy snack consumption should be
limited.13 To the authors' knowledge,
the impact of nutrition labels on ado-
lescents' perception of snacks has not
been evaluated previously.Adolescents constitute a consumer
group that may be characterized by
limited nutrition knowledge and
limited experience in food shopping.
The purpose of the study was to iden-
tify whether the Keyhole symbol and
the %DVs affected adolescent con-
sumers' perception and intention to
buy snacks with such labels. It also
investigated whether Norwegian ado-
lescents could obtain nutrition infor-
mation from the %DVs to identify
healthier foods. The researchers tested
2 hypotheses: The Keyhole symbol de-
creases tasteperception inadolescents,
and adolescents in Norway would pre-
fer the Keyhole symbol over %DVs.METHODS
Sampling
This study was conducted in Akershus
County, which is the second largest
county by population in Norway.
Akershus County has food and school
environments that represent the
densely populated regions around the
capital of Norway. This study covered
the large differences in socioeconomic
status among the north, east, and west
regions of the county.15,16
The authors sent invitations to
school principals and leaders of 36
high schools in Akershus County.
School principals and school leaders
decided whether the schools would
like to participate and which classes
were available. Students in these clas-
ses were free to choose whether they
wanted to participate in the study.
Informed consent was obtained
from the adolescents and from the
parents of those who were aged < 16
years. This study did not directly or
indirectly identify personal data. Ac-
cording to the regulations issued by
the Data Protection Ofﬁcial for
Research in Norway,17 this type of
study did not require approval from
an ethics committee.Procedure and Measures
The adolescents had 1 school period
(40 minutes) to ﬁnish 3 tasks (25 mi-
nutes) and 1 survey (15 minutes).
They received an introduction that des-
cribed the tasks and they completed
questions individually. The study was
conducted in Norwegian. A ﬂowchart(Figure 2) shows the snack labels and
the 3 tasks.
Ten snacks were used in this study,
each of which had 3 types of labels:
(1) Plain labels that included product
name, best-before date, weight of the
product, ingredient list, food addi-
tives, and bar codes; (2) plain labels
plus the Keyhole symbols; and (3)
plain labels plus %DVs in nutrition
facts (Figure 2A). The 10 snacks were
lemon soda, ice cream, chips, teacake,
milk ﬂower candy, dark chocolate,
fruit, yogurt, nuts, and baby carrots.
Nine of the 10 snacks covered known
healthy and unhealthy snacks, and
1 of the 10 snacks—milk ﬂower
candy—was not familiar toNorwegian
adolescents. Paper labels were distrib-
uted to adolescents before each task.Task 1. For each of the 10 snacks, 1 of
the 3 label types (plain, Keyhole, or
%DVs) was randomly assigned to each
adolescent (Figure 2B).18,19 Thus, each
participant saw 10 labels: 4 plain, 3
Keyhole, and 3 %DVs, 1 label per
snack, but the combination of label
types among the 10 products varied
among participants. Adolescents were
asked to examine the labels and
answer questions regarding how tasty
and how healthy they thought these
snacks were, using 9-point scales.
They also indicated their intention of
buying the snacks (yes or no).Task 2. Because of limited time, the
adolescents examined only 3 snacks
(ice cream, chips, and yogurt) in task
2 (Figure 2C).20 These 3 snacks are
the most common in Norway. The
measured response was willingness
to pay (WTP) for the snacks. To inves-
tigate howmuch adolescents liked the
labels, the authors chose yogurt,
because it is a relatively health-
neutral product (conﬁrmed in this
study, because it ranked as neither
very healthy nor unhealthy in the
healthiness score given by partici-
pants). Therefore, it was used to test
both whether the yogurt labels were
liked and whether the yogurt was
liked.20 The adolescents were told
that the average price of the snacks
was 25 Norwegian Kroner (NOK).
They were asked how much they
were willing to pay for the snack on
a scale from 10 to 40 NOK in 3-NOK
increments. The adolescents provided
Figure 2. Snack labels and flowchart of 3 tasks in this study. (A). Thirty labels that show 10 snacks with 3 types of labels. (B) Task 1:
Adolescents examined 10 snack labels and answered questions regarding how tasty and how healthy they thought the product
was, and their intention to buy the snacks. %DVs indicate percent daily values. (C) Task 2: Adolescents examined 3 snacks and
answered questions regarding willingness to buy, whether they liked the labels, and whether they liked the products, and made
a purchase. NOK indicates Norwegian Kroners. (D) Task 3: Pairwise selection of foods to test whether Norwegian adolescents could
obtain nutrition information from the %DVs to identify healthier foods.
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for the yogurt. They also purchased 1
snack under the assumption that
they were spending 30 NOK, and
gave reasons for their purchase.Task 3. This task tested whether ado-
lescents could use the informationfrom %DVs to identify healthier
foods. They were asked to identify
healthier food items in pairwise selec-
tion of foods (Figure 2D).21 Each food
pair contained 1 healthier product
and 1 less healthy product. For 1
pair, both products had %DVs. The
healthier variant contained less fat,
saturated fat, sugar, sodium, and en-ergy, or more vitamins or minerals
than its counterpart. Two of the pairs
involved a consideration of portion
size. The adolescents gained 1 point
for each correct answer. By comparing
4 pairs, they could obtain scores from
0 to 4. Participants with scores $ 2
points were considered good at using
%DVs whereas participants with
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scores < 2 points were considered
poor at using %DVs. A score of 2
points could be obtained by guessing.
Survey
The survey collected demographic
information such as gender, age,
educational background, place of
residence, involvement in cooking,
knowledge about nutrition,14 and
whether participants cared whether
their food was healthy (yes or no).
All questions came from validated
surveys.22-24 Adolescents' food and
health concerns were determined
through the statements ‘‘I am
concerned about getting a lot of .
[salt/fat/sugar] in my food’’ and ‘‘I
am concerned about gaining
weight,’’ with 5-point response scales,
‘‘I am extremely concerned’’ (5) to ‘‘I
am not at all concerned’’ (1).22 Based
on these questions, the survey had
good reliability of responses (Cron-
bach coefﬁcient a ¼ .75). Adolescents'
approach to nutrition labels was
determined through the questions
‘‘How often do you look at food labels
when selecting food?’’ and ‘‘How
often do you look at . [nutrition
facts/serving sizes/ingredient list/
health information in front of a food
product]?’’23 The researchers used 2
questions to identify active and inade-
quately active adolescents: ‘‘Outside
school hours: How often do you usu-
ally exercise in your free time, so
much that you run out of breath or
sweat?’’ and ‘‘Outside school hours:
How many hours do you usually exer-
cise in your free time, so much that
you run out of breath or sweat?’’24 Ad-
olescents were identiﬁed as inade-
quately active if they engaged in
physical activity < 2 times a week or
for less than half an hour a week. In
addition, adolescents answered ques-
tions about how hungry they were
and whether they chose the snacks
based on healthiness. They also were
asked whether they thought that
they would be laughed at if they ate
fruit or vegetables, whether their
friends ate healthy foods, and which
nutrient they would most like to see
on the front of the food packages.
Statistical Analysis
The researchers used descriptive statis-
tics to examine the study population.Data were checked for normality and
model assumptions. Linear mixed
models identiﬁedwhether different la-
bels affected adolescents' taste and
health perceptions. The models were
Taste/health perception ¼ labels þ
snacks þ interaction between labels
and snacksþ adolescents (random fac-
tor). A general logisticmodel identiﬁed
whether different labels inﬂuenced ad-
olescents' intention to buy snacks.
This model was Intention to buy ¼
labelsþ taste perceptionsþhealthper-
ceptionsþ snacks. Interactions among
the labels and the rest of the factors
(taste perceptions, health perceptions,
and snacks) were included in this
model. A multinomial logistic model
(MLM 1) identiﬁed whether adoles-
cents were willing to pay different pri-
ces for foods with different labels.
Multinomial logistic model 2 identi-
ﬁed whether different labels affected
the whether the yogurt labels were
liked or whether the yogurt itself was
liked, and whether the differences in
liking were associated with the per-
sonal attributes identiﬁed by the sur-
vey. The model was Liking ¼ labels þ
personal attributes (gender þ educa-
tion background þ living regions þ
care whether their food was healthy
þ food and health concerns þ knowl-
edge about nutrition þ obtaining
nutrition information from labels þ
experiences in using nutrition labels
þ help cooking at homeþ physical ac-
tivity habits). Interactions between la-
bels and personal attributes were
considered in thismodel.Multinomial
logistic model 3 identiﬁed relation-
ships between the food purchases
and personal attributes, degree of hun-
ger, whether they chose the products
because of healthiness, whether they
believed they would be laughed at if
they ate fruit or vegetables, and
whether their friends ate healthy
foods. Multinomial logistic model 4
identiﬁed whether personal attributes
were associated with adolescents' abil-
ity to use information correctly from
the %DVs. Chi-square tests identiﬁed
whether adolescents had different
preferences for seeing certain nutrient
information on the front of food pack-
ages and whether there were gender
differences in preferences for each
nutrient.
Statistics software package R (R
Development Core Team, Vienna,
Austria, 2013) and R Commander(library umb, version 2.15, John Fox,
McMaster University, Hamilton, On-
tario, Canada, 2013) was used for all
analyses. P ¼ .05 was considered sig-
niﬁcant in a 2-sided test.RESULTS
Personal Attributes of
Adolescents
Five schools from both east and west
regions participated in this study
(response rate of 14%). In total,
566 adolescents (aged 15–20 years)
participated (17% of total students in
the 5 schools), 29% of participants
came from a high-income municipal-
ity (west of Akershus), 40% came
from an average-income municipality
(south of Akershus), and 31% came
from a relatively low-income munici-
pality (northeast ofAkershus). Average
ageof adolescentswas 16.20.8 years.
Fifty-two percent were female and
24.0%had an educational background
in food or health. The adolescents
receive food and/or nutrition educa-
tion for 17outof 35hoursof education
per week. Table 1 summarized per-
sonal attributes from the survey.
Nutrition Labels Affected
Health Perception but Did Not
Affect Taste Perception
Health perception was affected by
the nutrition labels (F2,4861 ¼ 3.56; P
¼ .03; linear mixed model). Post hoc
tests revealed no signiﬁcant differ-
ences between labels, although the
Keyhole symbol had higher average
health perception than %DVs and
plain labels. A coefﬁcient test revealed
that health perception for the
Keyhole symbols was higher than
health perceptions for the plain labels
(t[2] ¼ –2.55; P ¼ .01). Taste percep-
tion was not affected by the nutrition
labels (F2,4861 ¼ 0.92; P ¼ .40). Both
health and taste perceptions varied
for different snacks (all P < .001)
(Table 2).Nutrition Labels Did Not Affect
Intention to Buy, WTP, Liking
of Labels, or Liking of Snacks
Intention to buy snacks was not inﬂu-
enced by nutrition labels (P ¼ .97;
general logistic model) but it was
Table 1. Norwegian Adolescents’ Personal Attributes From Survey (n [%]) (n ¼ 561)
Personal Attributes Female (n ¼ 284; 51%) Male (n ¼ 277; 49%)
Concern about healthy food*
Care whether their food is healthy 194 (35%) 167 (30%)
Do not care whether their food is healthy 90 (16%) 107 (19%)
Missing 0 3 (0%)
Food and health concerns
Low concern about food and health 224 (40%) 257 (46%)
High concern about food and health 60 (11%) 19 (3%)
Missing 0 1 (0%)
Knowledge about nutrition
Consider themselves to be knowledgeable about nutrition 133 (24%) 140 (25%)
Do not consider themselves to be knowledgeable about nutrition 149 (27%) 134 (24%)
Missing 2 (0%) 3 (0%)
Obtain nutrition information from labels*
Obtain enough nutrition information from food label 136 (24%) 168 (30%)
Do not obtain enough nutrition information from food label 139 (25%) 103 (18%)
Missing 9 (2%) 6 (1%)
Experience in using nutrition labels
Often use nutrition labels 79 (14%) 65 (11%)
Sometimes use nutrition labels 179 (32%) 172 (31%)
Do not use nutrition labels at all 26 (5%) 39 (7%)
Missing 0 1 (0%)
Help cooking at home
Does help cook at home 205 (37%) 180 (32%)
Do not help cook at home 78 (14%) 95 (17%)
Missing 1 (0%) 2 (0%)
Physical activity habits
Inadequately active 77 (14%) 42 (7%)
Active 200 (36%) 231 (41%)
Missing 7 (1%) 4 (1%)
*P < .05.
108 Wang et al Journal of Nutrition Education and Behavior  Volume 48, Number 2, 2016affected by the perception of taste and
type of snack (all P < .001). Adoles-
cents wanted to buy tasty snacks
(9-point scales; snacks that adoles-
cents wanted to buy had an average
taste perception of 7.14; snacks that
adolescents did not want to buy had
an average taste perception of 4.10).
They wanted to buy fruit (76%), chips
(70%), ice cream (65%), and lemon
soda (49%) more often than baby
carrots (33%) and milk ﬂower candy
(9%).
The WTP was affected only by the
type of snack (c2[20] ¼ 1,159; P <
.001; MLM 1). Nutrition labels did
not affect the WTP (P ¼ .33). Adoles-
cents were asked to give reasons for
the prices they paid for the yogurt.
In total, 29% claimed that they as-
signed the prices to the Keyhole sym-
bol yogurt because it was a healthy
product. The proportion of adoles-
cents who claimed that %DVs yogurtand plain-label yogurt were healthy
products was 16% and 10%, respec-
tively.
Nutrition labels did not affect
whether the yogurts or their labels
were liked (P¼ .74 and P¼ .88, respec-
tively; MLM 2). Females, adolescents
who cared whether their food was
healthy, adolescents who considered
themselves to be knowledgeable
regarding nutrition, adolescents who
had no educational background in
food or health, and adolescents who
said they could not obtain enough
nutrition information from labels as-
signed higher scores to liking the
yogurt (all P < .05). Females, adoles-
cents who had no educational back-
ground in food or health, those who
did not help cook at home, those
who sometimes used the nutrition la-
bels, and those who had low food and
health concerns had a higher proba-
bility of assigning higher scores toliking the yogurt labels (MLM2; all
P < .05).Adolescents Would Like to
Purchase Snacks With the
Keyhole Symbols
Adolescents were asked to make a pur-
chase from among ice cream, chips,
and yogurt, assuming that they had
30 NOK to spend. In total, 47.2% of
adolescents chose snacks with the
Keyhole symbols, 25.8% adolescents
chose snacks with the %DVs, and
27% chose plain-label snacks. Adoles-
cents who chose a snack for its health-
iness were more likely to choose a
Keyhole symbol snack than a snack
with 1 of the other 2 kinds of labels
(P < .001; MLM 3). In addition, fe-
males were more likely to purchase
Keyhole symbol snacks than were
males (P ¼ .03).
Table 2. Adolescents’ Health and Taste Perceptions, With Plain Label, Keyhole
Symbol, and Percent Daily Values, and 10 Snacks
Factors
Health Perceptions
(Score, 1–9)
Taste Perceptions
(Score, 1–9)
Mean Score P Mean Score P
Labels
Plain 4.63 .03 5.39 .40
Keyhole symbol 4.73 5.49
% Daily value 4.68 5.39
Snacks
Chips 2.51 < .001 6.34 < .001
Ice cream 2.75 6.71
Lemon soda 2.79 5.58
Teacake 3.08 3.75
Dark chocolate 4.06 5.44
Yogurt 4.70 5.66
Milk flower candy 5.45 3.21
Nuts 6.01 4.96
Baby carrots 7.30 5.36
Fruit 7.68 7.35
Note: Nine-point scales evaluated health perceptions and taste perceptions
(1 ¼ not tasty/healthy and 9 ¼ extremely tasty/healthy). Linear mixed models
tested the effect of labels and snacks on adolescents’ health and taste percep-
tions.
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Information Correctly From the
%DVs to Identify Healthier
Foods
Adolescents had difﬁculty answering
the 4 %DV questions correctly:
72.5% could correctly ﬁnd the health-
ier alternatives in the simple compari-
sons (nutrient differences) whereas
24.4% could correctly ﬁnd the health-
ier alternatives in difﬁcult compari-
sons (when asked to consider portion
size differences). Personal attributes
did not affect adolescents' ability to
use information from the %DVs
(MLM 4). The average correct number
of answers was close to 2 out of 4, and
thus did not differ from chance.Nutrient Information That
Adolescents Wanted to See on
the Front of the Food Package
Adolescents mainly wanted to see to-
tal energy, fat, and carbohydrate con-
tent information on the front of the
food packages (Figure 3). Females
and males had different preferences
for nutrients to be listed on the front
of the packages (c2[4] ¼ 51.5; P <.001). Males preferred to see mainly
energy, carbohydrates, fat, and pro-
teins on the front of food packages.
Females had a lower preference for in-
formation about protein (c2[1]¼ 38.8;
P < .001) but a higher preference for
information about fat information
(c2[1] ¼ 9.2; P < .005).DISCUSSION
This study investigated adolescents'
perceptions regarding the Keyhole
symbol and the %DVs. Keyhole sym-
bols increased health perception but
did not affect the perception of taste
or willingness to pay. Adolescents
had limited abilities to use informa-
tion correctly from %DVs to identify
healthier foods.
Currently, consumers usually
make quick decisions in which they
invest less time to evaluate the health-
iness of food products.25 The Keyhole
symbol could help consumers identify
healthier food products andmake efﬁ-
cient decisions25 because it is heuristic
and easy to use in purchase practice.
The Nordic Nutrition Recommenda-
tions 201226 formed the basis of the
Keyhole symbols to advise consumerson the best available options on the
retail market from a nutrition point
of view. In this study, adolescents
had positive attitudes toward the
Keyhole symbols.
There are mixed results regarding
whether health food information in-
ﬂuences taste perceptions. One study
reported the perception that un-
healthy equals tasty in undergraduate
students in the US.18 A Nordic study
reported reduced taste perception of
food with health claims in adults.10
In contrast, a different study reported
the perception that healthy equals
tasty in French undergraduate stu-
dents.19 In this study, the taste per-
ceptions of the Keyhole symbol
snacks did not differ from those of
plain-label snacks. Considering that
foods contain complex combinations
of nutritional and taste characteristics
and people usually choose food based
on taste because it offers immediate
gratiﬁcation, rather than based on
long-term health beneﬁts of proper
nutrition,27 the Keyhole symbol can
deliver healthy food information to
adolescents efﬁciently without under-
mining taste perceptions regarding
the food.
Generalizability of the study's ﬁnd-
ings may be limited by the low
response rate from 1 county in Nor-
way. This study was a simulation and
not a real-life investigation.
The %DVs aim to increase con-
sumers' abilities to distinguish accu-
rately among nutritional levels in
food products.28 Yet, the value of %
DVs is limited when consumers are
unable to use the information
correctly. In this study, Norwegian ad-
olescents had limited ability to use the
information from %DVs properly to
identify healthier foods. A previous
study found that consumers with
greater nutritional knowledge were
better at using the information pro-
vided by the %DVs,9 and another
study showed that adolescents can
learn how to read and understand
nutrition facts labels through an
educational program.29IMPLICATIONS FOR
RESEARCH AND
PRACTICE
This study shows that the Keyhole
symbols can increase the health
Figure 3. Nutrients that adolescents wanted to see on the front of the food package,
by gender. Number of choices reflects the number of adolescents who indicated
wanting to see total energy, fat, and carbohydrate content information on the front
of food packages. *P < .05.
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cents. As a simple, heuristic FOP label,
the Keyhole symbol has potential
as an information strategy that
promotes healthy snack choices in ad-
olescents without affecting expecta-
tions of taste. Adolescents with low
self-efﬁcacy may beneﬁt from educa-
tion about the Keyhole symbol. It tar-
gets healthier foods and increases
their conﬁdence to choose healthier
food. Educational efforts that include
both the Keyhole label and %DV la-
bels may be worth exploring.
A new Keyhole symbol regulation
will be revised by Norway, Sweden,
and Denmark, and serial changes
will be made based on new knowledge
and food market changes.30 Results
from this study suggest that the use
of Keyhole symbols for snacks should
be considered, but because the
Keyhole symbol is a Nordic label, im-
plementation should be investigated
in a real-life shopping environment
in a Nordic study.ACKNOWLEDGMENTS
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